Two new tuberostemonine alkaloids, tuberostemonine L (3) and tuberostemonine M (4) and a new stemofoline alkaloid, (3'S)-hydroxystemofoline (5), along with two known alkaloids, (2'S)-hydroxystemofoline (1) and neotuberostemonine (2) have been isolated from a root extract of an unidentified Stemona species (Stemona sp.). The structure and relative configuration of these new alkaloids has been determined by spectral data interpretation, while the 3'S configuration of 5 was determined from NMR analysis of its (R)-and (S)-Mosher esters.
The Stemona family of alkaloids includes more than seventy different natural products that have been structurally classified into eight different groups. [1, 2] The pyrrolo[1,2-a]azepine (5,7-bicyclic A,Bring system) nucleus is common to all compounds in six of these groups, while a pyrido[1,2-a]azepine A,B-ring system (6,7-bicyclic A,B-ring system) is found in the more recently discovered Stemoncurtisine group of Stemona alkaloids [1,2b,3-5] . A miscellaneous group comprising five Stemona alkaloids has also been identified [1] . The pure alkaloids derived from the extracts of the leaves and roots of Stemona species have insect toxicity, antifeedant and insect repellent activities [1, 4, 5, 7, 8] and antitussive activities [9] .
We report here the isolation and structure determination of three novel stemona alkaloids, as well as two known ones from the root extracts of an unidentified Stemona species (Stemona sp.). The intact plants were bought at the Tung Kwien market, Lampang Province and have been cultivated at Chiang Mai University since 2000. Figure 1) . These showed the syn-relationship between H-1 and H-9a and H-15, and between H-9a and H-9 and between H-9 and H-16. A syn-relationship was also evident between H-10 and H-11 and H-13 and between H-11 and H-12 and H-13. NOESY experiments also showed the syn-relationship between H-3 and H-2α and H-12, thus clearly defining the relative stereochemistry of the A, B, C and D-rings of 3. A NOESY cross-peak between The relative stereochemistry assigned to 4 was also based on NOESY NMR experiments (Table 1, Figure  2 ). These showed the syn-relationship between H1and H-2β H-3, H-9 and H-15 and between H-9 and H-16 and between H-10 and H-11. A syn-relationship 6] , the NMR data of 5 did not match that of these compounds. The position of the hydroxyl group in 5 at C-3' was clearly evident from 1 H NMR analysis which showed a doublet resonance Table 2 . The large positive specific optical rotation of 5 suggested it had the same absolute configuration of the A-D rings as (2'S)-hydroxystemofoline (1). To determine the absolute configuration of the 3'-hydroxyl group of 5 it was treated, in separate experiments, with (R)-(-)-and (S)-(+)-Mosher's acid chloride ((R)-and (S)-α-methoxy-α-(trifluoromethyl)phenylacetyl chloride) to provide the corresponding (S)-and (R)-Mosher's esters, respectively. We calculated Δδ (δ S -δ R ) for H-2' as 0.079 (δ1.648-δ1.569) and Δδ for H-4' (δ1.310-δ1.385) as -0.075. Due to peak overlap, the chemical shifts for H-2' had to be determined from 1D NOESY experiments with irradiation at H-3'. Using Kakisawa's Model A we could then assign the 3'S-configuration to 5 [11] .
In conclusion, three new stemona alkaloids have been isolated from the root extract of an unidentified Stemona species and their structures determined by NMR experiments.
Experimental
General Experimental Procedures: These were as described previously. 3 All column chromatography was performed on flash silica gel (0.040-0.063 mm) using gradient elution from 100% CH 2 Cl 2 to 50% MeOH/CH 2 Cl 2 containing 1% conc. aqueous NH 3 .
Plant Material: The intact plants of an unidentified Stemona species were bought at the Tung Kwien market, Lampang province and then have been cultivated in Chiang Mai University since 2000. The plant material was identified by Mr. James F. Maxwell from the Department of Biology, Chiang Mai University. A voucher specimen is deposited at the Herbarium (number 17582) of the Department of Biology, Chiang Mai University.
Extraction and Isolation:
The dry ground root of the unidentified Stemona species (1.4 Kg) was extracted with 95% EtOH (4 x 4500 mL) over 4 days at rt. The ethanolic solution was evaporated to give a dark residue (99.7 g). A portion of the extract (37.2 g) was partitioned between H 2 O and CH 2 Cl 2 . The organic extract was extracted with 5% HCl solution, and the aqueous solution was made basic with aqueous NH 3 and extracted with CH 2 Cl 2 to afford 0.952 g of crude alkaloid material. This material was chromatographed on silica gel (100 mL). A total of 900 mL of eluent was collected in test tubes of 20 mL. These fractions were pooled on the basis of TLC analysis to give six alkaloid fractions; fraction 1 (171.0 mg), fraction 2 (100.3 mg), fraction 3 (255.6 mg), fraction 4 (47.1 mg), fraction 5 (29.3 mg), and fraction 6 (63.7 mg). These fractions were further purified as described below.
Separation of fraction 1 by column chromatography and then preparative TLC (CH 2 Cl 2 -MeOH-aqueous NH 3 , 100 : 5 : 1) gave neotuberostemonine (2) (59.6 mg) and (2′S)-hydroxystemofoline (1) + 620.2478, calcd for C 32 H 37 NO 8 F 3 , 620.2471.
